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[Claim(s)] 

[Claim 1] Music data, compression voice data, and an alphabetic character graphic-data 
signal are included. The compact disk (Following CD is called) in which data retrieval Is 
possible And carry out loudspeaker playback and it sets to a halt function (Following 
PAUSE is called) or the CD-ROM regenerative apparatus which ****** and has a function 
(a track jump is called below) etc. a voice output terminal — minding — headphone — 
Muting equipment characterized by applying mute at the time of the playback after PAUSE 
discharge so that an allophone may not be outputted to headphone at the time of the 
playback after a track jump when music data are not being reproduced with the muting 
means which can carry out software control. 

[Claim 2] Muting equipment characterized by connecting the collector of a pnp 
semi-conductor transistor to the music circuit last stage as a muting means in claim 1, 
using an integrating circuit for the muting control signal which controls this transistor, and 
using a muting control signal not in logic-actuation but in analog-actuation. 

[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application] It is related with the muting equipment of prevention of noise 
generating which mixes music media, such as a compact disk, in headphone and a 
loudspeaker in headphone and the music regenerative apparatus which carries out 
loudspeaker playback through a voice output terminal. 

[ 0002 ] 

[Description of the Prior Art] In music regenerative apparatus, such as a compact disk, 
when a noise mixed in the case where a power source is changed according to a certain 
factor, or a power-source line, the noise spread to headphone and displeasure was given 
to the listener. The transistor technique is well used as these noise cure means. 

[0003] 

[Problem(s) to be Solved by the Invention] Here, although base current was controlled by 
the muting control circuit when a muting transistor was used, in switching operation with a 
transistor, it had the trouble that the noise by the charge and discharge of a latter capacitor 
could not be absorbed. 

[0004] 

[Means for Solving the Problem] Since it had become the cause by which a current would 
leak to headphone and a noise would be generated if turned off in an instant at the time of 
mute transistor discharge, i.e., a transistor, in order to solve the above-mentioned 
technical problem, an integrating circuit is used for a mute control signal, a control signal is 
dulled by the charge and discharge of a capacitor, and the charge currently stored in the 
coupling capacitor is missed with a transistor. Here, if ************ which performs 




discharge of a mute signal just before music playback is too long, it is necessary to take a 
time constant into consideration for effect by that of •••*** to music playback. 

[0005] 

[Function] By the above-mentioned configuration, this invention can have a muting control 
circuit, and can dull the control signal by the integrating circuit, and the unpleasant 
transient sound generated at the time of muting transistor switching can be made to 
mitigate substantially by slushing into a gland the charge stored in the coupling capacitor. 
[0006] 

[Example] One example of this invention is shown concretely below. 

[0007] The configuration of the music playback device equipped with the voice output 
circuit which reproduces music media, such as a compact disk, is shown in drawing 1 . 
Here The data read in media through pickup 1 let the analog signal processor 2 
(henceforth, ASP) pass. By the digital signal processor 3 (henceforth, DSP) The music 
data changed to the digital signal go into amplifier 6 through the low pass filter (L. P.F.) 5 
with the cut-off frequency changed into the analog data by which the DC bias was carried 
out with D/A converter 4. The output becomes the configuration that a load 8, for example, 
headphone, or a loudspeaker is connected through a coupling capacitor 7, and a clear 
sound is obtained. Moreover, when having not carried out music playback, usually data are 
not outputted from DSP. Here, when a noise mixed in the case where a power source is 
changed according to a certain factor, or a power-source line, the noise spread to 
headphone and displeasure was given to the listener. The transistor technique is well used 
as these noise cure means, the charge collected on the coupling capacitor 7 connects to 
the collector of the transistor 9 for muting, and the noise by fluctuation of potential loses by 
slushing compulsorily the charge collected on the coupling capacitor at the time of 
fluctuation of the supply voltage at the time of power-source ON, and power-source OFF 
into the ground potential of 0 volt by controlling the base of a muting transistor by the 
muting control signal outputted from the muting control circuit 10 which consists of an 
output port of a microcomputer in software — it is that of **. 

[0008] One example of this invention is shown concretely below. First, if it is put into a 
main power supply and a compact disk drive is equipped with a compact disk, while going 
TOC in lead-in groove area to reading, the noise which will be in a mute condition with a 
mute control signal, and is generated from actuators, such as a motor at the time of 
seeking, is controlled. And Just before a voice playback command is published and voice 
data is outputted from DSP, a mute control signal is canceled. Similarly, if the PAUSE 
command is published during playback, it will be in a mute condition, and a mute signal will 
be canceled if a playback command is published. As mentioned above, at the time of 
seeking, except the voice playbacks at the time of PAUSE etc., it will be in a mute 
condition and noise mixing to the headphone by the disturbance of a motor sound or others 
will be prevented. Here, a mute control signal turns into an analog-signal with the time 




constant which exists at the time of integrating-circuit passage, and controls the base 
current of a transistor. The above operating sequences are shown in drawing 2 . First, in 
order to mitigate the seeking sound by the motor after power-source ON, a mute control 
signal is set to Hi. Since music playback is carried out after seeking termination, a mute 
control signal is set to Low. Here, if the command of PAUSE or a track jump is published, a 
mute control signal will be set to Hi again, and it will change into a mute condition. Such a 
sequence is repeated. 

[0009] 

[Effect of the Invention] Except when reproducing voice data, such as music, while 
changing into a mute condition and preventing a disturbance noise according to this 
example as mentioned above, the noise generated in the case of switching with a muting 
transistor can be prevented by putting an integrating circuit into a mute control signal line. 
[Brief Description of the Drawings] 

rPrawino 11 The block diagram showing the configuration of the muting equipment in one 
example of this invention 

fPrawinq 21 The timing chart of the mute control signal in this example 
[Description of Notations] 

1 Pickup 

2 ASP 

3 DSP 

4 D/A Converter 

5 Low Pass Filter (L. P.F.) 

6 Amplifier 

7 Coupling Capacitor 

8 Load 

9 Muting Transistor 

10 Muting Control Circuit 

11 Integrating Circuit 




